理想声源辐射声场的数值分析 by 李丽君 et al.
理想声源辐射声场的数值分析
李丽君 1，孙海信 2，刘怡然 1，孙丰山 1










































Numerical Analysis on Radiation Acoustic Field of Ideal Sound Source
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Abstract：Through the analysis of the characteristics and laws of acoustic field，the acoustic source can be identified and
located，which can provide reference for noise control and acoustic source design. Numerical analysis is an important tool to
solve active acoustic field. Complicated acoustic radiation can be disassembled to superposition of simple acoustic radiation. In
this paper，analytic solution of monopole，dipole，piston and other radiation acoustic field of ideal acoustic source was
studied，and numerical solution calculated by finite element method，corresponding radiation acoustic field including acoustic
pressure，velocity，directivity and other items can be acquired，numerical solution from finite element method was consistent
with analytic solution. A typical superimposed sound field such as linear and planar array of point acoustic source was
calculated by using the finite element method. Applications of various acoustic source radiation field were concluded.
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形声场表面设置为全吸收的 PML（Perfect Matched Layer）边界，远
场采用全积分形式计算。采用有限元法计算声场，网格的最大尺寸
必须小于最小波长的 1/6。有限元法分析得到的声场，如图 1 所示。
图 1 单极源球形声场切片声压云图与远场指向性
















































Fig.3 Acoustic Pressure and Far Field Directivity of Fourpole Source

















无限大障板上半径为 0.2m 的活塞声源辐射声场，如图 4 所
示。
图 4 活塞声场切片声压云图与远场指向性
























半径为 1m 的声场，中心有相距 0.4m，强度为 1m3/s 的两个
单极源，叠加辐射声场，如图 5 所示。
图 5 两个同相球源辐射声场声压云图与远场指向性
Fig.5 Acoustic Pressure and Far Field Directivity













半径为 1m 的声场，中心有相距 0.1m，强度为 1m3/s 的 5 个
单极源，叠加辐射声场，如图 6 所示。
图 6 线状阵列声源声场声压云图与远场指向性
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